Allosteric regulation of Hsp70 chaperones involves a conserved interdomain linker.
The 70-kDa heat shock proteins (Hsp70) are essential members of the cellular chaperone machinery that assists protein-folding processes. To perform their functions Hsp70 chaperones toggle between two nucleotide-controlled conformational states. ATP binding to the ATPase domain triggers the transition to the low affinity state of the substrate-binding domain, while substrate binding to the substrate-binding domain in synergism with the action of a J-domain-containing cochaperone stimulates ATP hydrolysis and thereby transition to the high affinity state. Thus, ATPase and substrate-binding domains mutually affect each other through an allosteric control mechanism, the basis of which is largely unknown. In this study we identified two positively charged, surface-exposed residues in the ATPase domain and a negatively charged residue in the linker connecting both domains that are important for interdomain communication. Furthermore, we demonstrate that the linker alone is sufficient to stimulate the ATPase activity, an ability that is lost upon amino acid replacement. The linker therefore is most likely the lever that is wielded by the substrate-binding domain and the cochaperone onto the ATPase domain to induce a conformation favorable for ATP hydrolysis. Based on our results we propose a mechanism of interdomain communication.